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(57) ABSTRACT

A heat sink assembly, a portable electronic device using the

same and a wireless modem using the heat sink assembly are
disclosed. The heat sink assembly assembled within the por-
table electronic for dissipating the heat source generated
within the portable electronic device to the outside. The heat
sink assembly includes a frame, a cover and an absorbing
sheet. The frame includes a through opening formed and
surrounded thereby. The cover foldably or bendably extends
outwardly from one side of the frame and is configured to be
alternatively accommodated within the opening of the frame
for covering the opening or forming an angle relative to the
frame. The absorbing sheet 1s fixedly covered on the other
side of the frame opposite to the cover.

16 Claims, 5 Drawing Sheets
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HEAT SINK ASSEMBLY, PORTABLE
ELECTRONIC DEVICE USING SAME AND

WIRELESS MODEM USING THE HEAT SINK
ASSEMBLY

BACKGROUND

1. Technical Field

This exemplary disclosure generally relates to a heat sink
assembly, and particularly to a heat sink assembly, a portable
clectronic device using the same and a wireless modem using
the heat sink assembly.

2. Description of Related Art

Heat sinks are to be found 1n electronic devices such as
computers, projectors, servers, and the like, for removing heat
generated by heat-generating electronic components such as
central processing units (CPUs) etc., to ensure that the elec-
tronic components function properly and reliably. Portable
clectronic devices have become smaller and more compact.
Effectively dissipating heat becomes critical to the work life
of mternal electronic components. However, the large sized
heat sinks needed to dissipate the heat 1n the compact spaces,
are not compatible with the requirements for compactness.

Theretore, there 1s room for improvement within the art

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the exemplary heat sink assembly, por-
table electronic device using the same and wireless modem
using the heat sink assembly can be better understood with
reference to the following drawings. The components 1n the
various drawings are not necessarily drawn to scale, the
emphasis mstead being placed upon clearly illustrating the
principles of the exemplary heat sink assembly, portable elec-
tronic device using the same and wireless modem using the
heat sink assembly. Moreover, 1n the drawings, like reference
numerals designate corresponding parts throughout the dia-
grams.

FIG. 1 shows an exploded perspective view of a portable
clectronic device with a heat sink assembly assembled
therein, 1n accordance with an exemplary embodiment.

FI1G. 2 1s stmilar to FIG. 1, but viewed from another aspect.

FIG. 3 shows an assembled perspective view of the por-
table electronic device.

FIG. 4 shows a cross sectional view of the portable elec-
tronic device taken along line IV-IV shown in FIG. 3, in
accordance with an exemplary embodiment.

FIG. 5 shows another assembled perspective view of the
portable electronic device, wherein, the bear cover of the
portable electronic device 1s 1n an opened state.

DETAILED DESCRIPTION

In this exemplary embodiment, the heat sink assembly 1s
applied to a wireless modem or a wireless network card. The
wireless modem or wireless network card described herein 1s
a representation of the type of small sized portable electronic
device that may benefit from the exemplary embodiment.
However, it 1s to be understood that the exemplary embodi-
ment may be applied to any type of small sized hand-held or
portable electronic device including, but not limited to, the
tollowing devices: mobile telephones, personal digital assis-
tants, wireless modems, and the like. Accordingly, any refer-
ence herein to the wireless network card or the wireless
modem should also be considered to apply equally to other
small s1zed portable electronic devices.
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FIG. 1 shows an exemplary exploded perspective view of a
wireless modem 100 including a main body 10 and a heat sink
assembly 30 assembled within the main body 10. The main
body 10 includes abase body 11, aconductor 12, a housing 13
and an upper shell 15. The base body 11 is detachably
assembled with the housing 13 and partially accommodated
within the housing 13. The base body 11 includes a circuit
board 111 mounted thereon. A plurality of electronic compo-
nents 113 including heat-generating electronic components
are disposed on the circuit board 111. A wire 115 1s fixed to
one side of the base body 11.

The conductor 12 1s made of heat conducting material such
as copper for dissipating the heat generated by the heat-
generating electronic components 113. The conductor 12
may be substantially rectangular including four conducting
pieces cooperatively forming the conductor. In this exem-
plary embodiment, the conductor 12 1s disposed on the circuit
board 111 by surface mount technology (SMT) and surrounds
the heat-generating electronic components 113 therein.

The housing 13 1s a substantially hollow cavity including
an upper wall 131 and a peripheral wall 133. The peripheral
wall 133 extends from the peripheral edge of the upper wall
131 and cooperatively forms an accommodating cavity 135
with the upper wall 131. The accommodating cavity 135 has
substantially the same shape and size as the base body 11 for
accommodating the base body 11 therein. An assembling hole
1311 1s defined through the upper wall 131 and configured for
exposing the heat sink assembly 30. Two locking holes 1313
are defined through the upper wall 131 adjacent to the periph-
eral wall 133 corresponding to the wire 113 of the base body
11 and configured to be passed through by wire 115 to con-
nect with the upper shell 15.

Also referring to FIG. 2, the upper shell 15 has substan-
tially the same shape and size as the upper wall 131 of the
housing 13 and can be detachably mounted on the upper wall
131 of the housing 13. A lug block 151 extends from one side
of the upper shell 15 corresponding to the locking hole 1313
of the housing 13, so that the wire 115 can pass through the
corresponding locking holes 1313 of the housing 13 and
engage with the lug block 151 of the upper shell 15 to prevent
the upper shell 15 from separating from the base body 11.

The heat sink assembly 30 1s disposed above the heat-
generating electronic components 113 of the circuit board
111 and tightly mounted on and rests against the correspond-
ing conductor 12 for dissipating the heat source generated by
the electronic components 113 to the outside. The heat sink
assembly 30 1ncludes a frame 31, a cover 32, an absorbing
sheet 33 and an adhesive 35. The frame 31 has substantially
the same shape and size as the conductor 12 and thereby
forming a surrounding through opeming 315. The cover 32
toldably or bendably extends outwardly from one side of the
frame 31 and forms an angle relative to the frame 31. The
cover 32 can be folded or bent to cover and be accommodated
within the opening 315 of the frame 31. A plurality of heat
sinking posts 321 are formed on one surface of the cover 32
toward the opening 315 side for increasing the heat dissipat-
ing area of the heat sink assembly 30. Each heat sinking post
321 defines a heat sinking hole 323 therethrough to commu-
nicate with the opposite other side surface of the cover 32.

The absorbing sheet 33 can absorb and transform electro-
magnetic interference energy and noise into heat energy. The
absorbing sheet 33 1s fixedly covered on the other side of the
frame 31 opposite to the cover 32 by means of the adhesive 3
and sandwiched between the frame 31 and the conductor 12.
The adhesive 35 can be made of a heat conducting matenal.

Also referring to FIG. 4, in this exemplary embodiment,
the frame 31 and the cover 32 are made of heat conducting
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material such as copper, aluminum, and 1ron. The heat sinking,
assembly 30 1s fixedly mounted to the housing 13 and accom-
modated within the corresponding assembling hole 1311. As
the upper shell 15 1s mounted on the housing 13, the upper
shell 15 resists against the cover 32 to cover the opening 315,
such that the frame 31, the cover 32 and the absorbing sheet
33 cooperatively formed to shield the electromagnetic inter-
ference generated within the wireless modem 100. The heat
generated by the heat-generating electronic components 113
of the circuit board 111 1s transmitted to the frame 31 and
cover 32, by means of the conductor 12 surrounding thereby.
Then, the heat 1s dissipated to the outside of the wireless
modem 100.

Also referring to FIG. 5, when the upper shell 15 1s opened
relative to the housing 13, the cover 32 can open to form an
angle relative to the upper wall 131 of the housing and expose
from the opening 315 of the frame 31, such that the heat
generated by the heat-generating electronic components 113
of the circuit board 111 can be dissipated to the outside of the
wireless modem 100 directly. Meanwhile, the frame 31 and
the absorbing sheet 33 cooperatively function as a shielding
case to shield the electromagnetic interference.

It 1s to be understood that even though numerous charac-
teristics and advantages of the exemplary embodiments have

been set forth in the foregoing description, together with
details of structures and functions of various embodiments,
the disclosure 1s 1llustrative only, and changes may be made in
detail, especially in matters of shape, size, and arrangement of
parts within the principles of the exemplary disclosure to the
tull extent indicated by the broad general meaning of the
terms 1n which the appended claims are expressed.

What 1s claimed 1s:

1. A heat sink assembly, comprising;:

a frame including a through opeming formed and sur-
rounded thereby;

a cover foldably or bendably extending outwardly from
one side of the frame and being configured to be alter-
natively accommodated within the opening of the frame
for covering the opening or forming an angle relative to
the frame; and

an absorbing sheet fixedly covered on the other side of the
frame opposite to the cover.

2. The heat sink assembly as claimed 1n claim 1, wherein
the heat sink assembly further includes an adhesive, the adhe-
stve adheres the absorbing sheet to the frame opposite to the
cover side of the frame fixedly.

3. The heat sink assembly as claimed 1n claim 2, wherein
the adhesive 1s made of a heat conducting material.

4. The heat sink assembly as claimed 1n claim 1, wherein
the cover includes a plurality of heat sinking posts disposed
on one surface of the cover toward the opening side, each heat
sinking post defines a heat sinking hole therethrough to com-
municate with the opposite other side surface of the cover.

5. The heat sink assembly as claimed in claim 4, wherein
the frame and the cover are made of heat conducting material.

6. The heat sink assembly as claimed 1n claim 5, wherein
the frame and the cover are made of copper, aluminum or 1ron.

7. A portable electronic device, comprising:

a circuit board incorporating a plurality of electronic com-
ponents including heat-generating electronic compo-
nents disposed thereon; and

a heat sink assembly disposed above the heat-generating
clectronic components of the circuit board for dissipat-
ing the heat source generated by the electronic compo-
nents to the outside;
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wherein, the heat sink assembly comprising:

a Irame mounted on the circuit board surrounding the
heat-generating electronic components therein, the
frame including a through opening formed and sur-
rounded thereby; and

a cover foldably or bendably extending outwardly from
one side of the frame and being configured to be
alternatively accommodated within the opening of the
frame for covering the opening or forming an angle
relative to the frame.

8. The portable electronic device as claimed 1n claim 7,
wherein the heat sink assembly further includes an absorbing
sheet fixedly covered on the other side of the frame opposite
to the cover by means of an adhesive.

9. The portable electronic device as claimed 1n claim 8,
wherein the portable electronic device further includes a sub-
stantially frame shaped conductor mounted on the circuit
board, the conductor surrounds the heat-generating electronic
components therein for dissipating the heat generated by the
heat-generating electronic components, the absorbing sheet
1s sandwiched between the conductor and the frame.

10. The portable electronic device as claimed 1n claim 7,
wherein the cover includes a plurality of heat sinking posts
disposed on one surface of the cover toward the opening side,
cach heat sinking post defines a heat sinking hole there-
through to communicate with the opposite other side surtace
of the cover.

11. The portable electronic device as claimed 1n claim 9,
wherein the conductor 1s made of copper and 1s disposed on
the circuit board by surface mounted technology.

12. The portable electronic device as claimed 1n claim 9,
wherein the portable electronic device further includes a base
body and a housing detachably assembled with the base body,
the circuit board mounted on the base body, the housing
includes an upper wall and a peripheral wall, the upper wall
includes an assembling hole defined therethrough, the heat
sink assembly exposes from the assembling hole.

13. The portable electronic device as claimed 1n claim 12,
wherein the frame of the heat sinking assembly 1s fixedly
mounted to the housing.

14. The portable electronic device as claimed 1n claim 12,
wherein the housing further includes two locking holes
defined through the upper wall adjacent to the peripheral wall;
the portable electronic device further includes a wire fixed to
the base body and configured to pass through the two locking
holes to assemble the housing and the base body together.

15. The portable electronic device as claimed 1n claim 14,
wherein the portable electronic device further includes an
upper shell detachably mounted on the upper wall of the
housing, the upper wall includes a lug block extending adja-
cent from one side thereot corresponding to the locking hole
of the housing, the wire passes through the corresponding
locking holes and fixed to the lug block of the upper shell to
prevent separation of the upper shell and the base body.

16. A wireless modem comprising:

a circuit board incorporating a plurality of electronic com-
ponents including heat-generating electronic compo-
nents disposed thereon; and

a heat sink assembly disposed above the heat-generating
clectronic components of the circuit board for dissipat-
ing the heat source generated by the electronic compo-
nents to the outside;
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wherein, the heat sink assembly comprising: accommodated within the opeming of the frame for
a frame mounted on the circuit board surrounding the covering the opening or forming an angle relative to
heat-generating electronic components therein, the the frame.
frame 1ncluding a through opening formed and sur-
rounded thereby; and 5

a cover bendably extending outwardly from one side of
the frame and being configured to be alternatively £k ok k%
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